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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a data transfer 
controller and electronic equipment capable of reducing 
the overheads of processings and transferring data at a 
high speed with the hardware of a small scale. 

SOLUTION: In this data transfer controller of an 
IEEE1394 standard, between a link core and a CPU, a 
built-in RAM for storing packets capable of random 
access is provided other than a FIFO. The storage area 
of the RAM is separated into a header area, a data area 
and the work area of the CPU and the header area and 
the data area are separated into areas for reception and 
for transmission. By using TAG, the header of a 
reception packet is written in the header area and the 
data are written in the data area. The data area is 
separated into the areas for isochronous transfer and 
for asynchronous transfer. A pointer for variably 
controlling the size of the respective areas of the RAM 
is prepared and the size of the respective areas is 
dynamically and variably controlled even after supplying 
power. The respective areas are turned to a ring buffer 
structure. The size of the area for storing the header 
and data of one packet is fixed. 
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5 i t SrW»i:i-S7*-^l5aUW#P«flfc, 
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»irffiia«*a©«WEfWW«f*««!9s, 

•^aSr^tfrtSrlMRir-t-S^-^teiSflilWKB. 30 

mftay >^#a^> 

Sff/flT 1 "- * t iUffffl f - * fit* £ K#ltf $ nx v ^ 

t * *vr ^ 4 r t sr t -r s 7=- * 
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7 s - * mm t W, l © # mffMEiHA 7='- * ffii§& £ ir^gf $ 

t5r«Fi(it5r-^ ft&ftltfPttB. 
[ft*« 1 2 ] ft 1 1 l©v ^-nxmz.^ ^ 

T, 

alnEIE«*a*^^^[««>«*te^MtSi^s«^•^^:*^^^•c, 
^ffl«rot-i' XSrBraE»i:««li-5^aS:^tf i i: Sr«M» 
ir-t-*9*-^teiSM«i3fiao 

[ti*« i 3 ] ft*]! i 2 i^tj^r, 

[ m#m l 4 ] IS^« 1 1 3 «>v vf;h,a»|z:*iv ^ 
HWEIB**a^*»©«*^**Jh/S»^fc*JVT, 

[«M15] «#«14|:j8V^, 

lOW/^S' h«*JfflHf^S'O t 7 f -^^^< tfc— 

iffixm i 6 1 i nw 1 5 (D^-r^tcitsi/ ■> 
uws y v ^ #a i: «HBiBi**a t © w ma »t & *t s s« 
f-^tei»w»ifiao 

i e ee i 3 9 4 (vm^mmi,^— fmm&n? r 
[§e^i si m&mijsmi 7 ®^-rtt^co7 = — ^ 
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f&mtm £ & miixtemm-t a ft vxomm t 

[0 0 0 1] 
[0 0 0 2] 

EEE 1 3 9 4 Wtf^^^-7x-^Mffl3t 
SrWt^TV^So r (O I E E E 1 3 9 4 J3\ ^-ffirftco^vv 

^ — ^&%tf&i[:\^fC-hCOX+&Z> 0 r.c£> I EEE 1 3 9 4 20 

— #tft5-t35 s "C#5o IEEE 1 3 9 4^ 

[0 0 0 3] ^ODJ: 9^ I EEE 1 3 9 4C0HSi-OV^ 
Tf3\ 09*.** T I EEE 1 3 9 4 W • ^°7^— 
• i/VT/l"<*<DWt^} (Interface Ap 30 

r. i 9 9 6^)i-ioi) , rpcj^ia^^ffl^^S. . 

&8¥I&KJ (Interface Jan. 1 9 9 7 <7> 
10 6 116 H). TIEEE1394-1995 
(F i r eW ire) CO ]) 7 /^^ 4 AteiH^e— Ki:^ 

^^"f^i T^f/t^n hn/Uj (Interface J 
an. 1 9 9 7W1 3 6-1 4 6M) fdfH;^ 

So Sfc, I E E E 1 3 9 4 [^Wl^T-^eiW 

B12LV31 *4rj&s*fl£>;h/r^5o 

[0 0 0 4] U^b^dSfe^ ^COIEEEl 3 9 41^ 40 
[0 0 0 5] Wh, ^£<D I EEE 1 3 9 4fflfe\^£th 

fift^TM o oMb p s <Dm&m&&mm>^mt k-dx 
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[0 0 0 6] fflifl«KS^iB*ii*tu5CPUtt. 

C P ui:Jt^TM^«^ 0 Z<Dfrbb. 7t 
— xT^T^U ^ h<Z>$Q;g[<Z>;*-— 

y<Dmm^^mmmx% ss 

[0 0 0 7] *«Wtt, J: 5 *a*WKH*w«* 

— a ^ r ^ y gyy7F4 ^fo^so^-- 

[0 0 0 8] 

T?<^^4ry hteai^fcfeo*— tr* y 

*8B«*ai, B&ffly y^^M^Lt#/-K^f)K 

^hSr»*Hiu sway ^^*a^8rr**wu^ai 

[0 0 0 9] **M(-«fcix«, ^/-K^^i^tit 
<S^-Jrybtt. *#3i**a^J:9 5^^T^-fe^ 

y° y ^r— v- a >- y 7 h * if£>±s d £ 9 fstt^at- 

«fiB«^^-jry hSrftiW-rsr t^fieJd**o -til- 

[0 0 10] WIEIE«#a^. h 

- * as fett S tb 5 t*- ^ «J|E S tbT v ^ 5 r t Sr 

1*tiS:i:i-5o ^-<0£. ?{^-tZ>^tX\ 77-A^r^ 
r^y ^7ayy7 hftk*<D±m<D%±m&ffi$:&i$Lx 

[0011] *fc*«Mf4, WfEIB«^a*s, h 

5>g|^ttTV^sr i^4#mi:-rs 0 rcoJ:5m^t 
T% hcou—^fju^^e]) c^istt^a^r® 
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[0012] fflEffi«#»©fl&EfM*M1!f 

ti&trr. taWffil^ 1 ?, *&ii©fiBigffc, &SAfi©ig 

[0013] *fc*^B^«, h(Dmmnim*Bi%z io 
a* a kmc:* *jfflnt«ffl«> 9*— 

Six-Si 77- Ar>s.r*if©±g©«!!a© 

[0014] *fc#j6Wtt:, Hfirte y v^aa*, 

5 fc-T « i £ T\ Mfftfc'N- K 0 * T*S j&T% s/ h 

[0 0 15] Sfc^SgWKi, BtflSISti^aWftufE^— ^ 
Sftfflf*— *«*a»feaUfcLT3Mt?*— * SrSc^tti Lfc 30 
-C#S„ 

[0 0 16] *fc#38?HH:, HuiEfHlf ^©itulE^-* 

h*s<gai$ix-c#fc.»-a-ic'b, r-f y* n 
9, T'f y ^ n t^teiiiS*$*i5aio y r/i'?^ 40 

Aft £r*tf?F-e# 5 J: 5 IE* 6. 

[ooi7] £fc*3BWti:, flUfeiElit^awtirfET 1 -^ 
?c:*s„ bp*>, m*.t£* &io>&mmfci£m7 ! —9f& 
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/y^-^ayiai!)!!!^, fEtSU &9 ii^SixS^ 
«aj^»f^2^|^«$5illffl7 = '-^^ti£liiiiKL 

[0018] HufHiEti^aOTfifria^'-^ 

{fcffl**u5£J:«:W*£i-3. r © J: 5 l-"t*Ui, 7/ 
*5<^T\ T-1'y^n^^ffly ? - ; ?ffiJ®?r|g2©^l^ 
t, ffl»o»46f ! -i't, JBi, S& 2 ©#l^$£j£ffl 

[0 0 19] *fc#3g3Hf*, BirlEIEti^awSufEx-^ 

mmfk&ommi t * ians „ 

[0 0 2 0] *fc#380iH\ ffilBEIft^aasWRafll* 

[0021] xas, «asa 

[0022] */c*^^tt, wftafEtt^a^^w®^ 

y KOftWUttf 

[0 0 2 3] */c*%^tt N l o©X<>- 5/ h©3§Wtt*8 
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So 

[0024] *»wctt, BWay^^^ftfcBWa 

I F o £ Sr&tf J; 5 - ^T*£ S 0 

[0 0 2 5] #SS9!Tf3\ I E E E 1 3 9 4 <D}g 

[oo2 6] *fc*»wfc«5«^aw»tt. ±E<ov^r 

coy - K^illfti-5^-^^^fea*lfii-»«i:. 

[oo2 7] ^mmizzintt. m&y-vfrbfcmzn 

OS, m^WS^isv^TStOiiA/*!^— ^Srttoy- K 20 
*#W»-J:*tfi* 7*-^teai««i|fiBS:/h»«ft 

ft, ■/h««{b*ifS:H5^i:fe^rtB^*So 
[0 0 2 8] 

[00 2 9] 1. IEEE1394 
*i% I E E E 1 3 9 4 .^^>lBSi^oV^rlK*{^iftM"^* 30 

So 

[0 0 3 0] 1. 1 7 f — mmhtfui?— 
IEEE1394 (IEEE 1 3 9 4-1 9 9 5, IE 
EE 1 3 9 4. A) T*f3:l 00-4 00Mbp s <£>i^il 
ft-^— *te26s&SRrfBi:>feoTV^ (IEEE 1 3 9 4. 

0 0 — 3 2 0 0Mb p s) 0 *fc % *SjSitaSdS 

[oo3i] #/-hwy-«iiftttS*iT*iO, i 

So fc*3, /^^y ^^SrflJffl^*xtfiB6 4 0 0 Office 40 

y - K&sas-rs c t fc «rie"?fcs e 
[0032] ttjSdsaA*nfc9, ^^t^-t^sk 

[0 0 3 3] 1 . 2 50 
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I EEE 1 3 9 4-ett, s<>ry h<D^m^^t LT, ft 

[0 0 3 4] mi (A) mflt^T^v/ay^ 
Sr^-To loo^T^v- 3 Wff, ^sxhte 

So ^tty^ (te^Tc) y — v^hf^^^—^ 

try h<D^iyjf\£\3:y— * I Dtf^7^^ fa V I 

D^^n^o y='^x-r^— v^a ^y — k«\ z.<Dy*x 

r^-ya ^ I D£rl%AyT% iy— K^S^^^h^ 
5a>Sr¥U»rt"5o > 3 ^y — a^Jt^ 

h£rStf&s<^ y^y-Ki:7^yy^^yf 

(ACK) flV^s/ h^igi- 0 

[0035] s<tr+y hm&t ACKcorat-ttr^y y y 

[0036] [Eli (b) r-f yfu-t-x-v-^Tfi/ 
3 y^m^Tfk-To 74 ypv^xteSkte*?*— 

~?7 9 is a l/W\\z.feT4 V ^ y^SFfti- 

So 

[0 0 3 7] 01 (C) fC, ^tejgH^^^^flS?- 
*&-TSo -tbi- J: ^ , loc9^ir^/^afc9, 12 5// 

So -<£>*^ »ES«^#^*^yr/^-r Attdsg 
[0038] #mm$&mte7-( yw -r*&m<D&mz. 

«t 9 tffi5felllBffi^iai< 4otv^„ itttt, Ell (c) 
^7jt-TJ:5{-, T^y^n^^^^^y 0 ^^^:. 
»MKiS«>1^^r ^ v-3 ^^-Y y^(0«?W<t 9 fc^< -TS 
^iT**m^tbS 0 
[0039] i. 3 — f^SU 

^y y y ir 5/ h <Dmz.nt>frz> 0 *y y — nssu 

So 

[0040] *i\ y — y y — k (io©y-Kia^ 
^^ttr^^^y-K) as. PS-rsy-Ktc. 
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u-^hy-x^^r-r %mz>o m^\tm2 (a) cox? 
kck, ^7^h;-r^77^ (pn) ^ase>n 

-So 

[0041] ^7i^yhy-f-i' 7r>f SrSttStofcy 
-KB\ a*9 7G©y-K*&#<0^fc«»-r5o b 

t\ ^-w^Ky-^v yr>f Sr*r<z>y — K^a&s 0 #J 
x.«E!2 (a) Ttt, /-KB^by-KA^ y— k 

Cd^/ - KDWEi^f t-Y;l^K/-f^ (C 10 

N) ASaSfetbSo -HM«fcoTy — KB, AM. y-K 

[0 0 4 2] y— KB, c<z>«^BS«f** if 

;Ui|g2 (B) (©J:5«-, /-KC^5fe(^7i/y 
hS-^r^^T^ZmZk, y- KB 9 y - K 

[0 0 4 3] h <^>S!tt5fc^^"C^ y — K*S g #<£>^- 
t*Sy— K^S/V— M£*5 0 H2 (B) -Ctt, y-K 
Bffi/U— h M&£ 0 jfc*5, IEEE 1 3 94W, 4t 20 
coy - W/w- M£*£*rflg«£2Sfc5 0 

[0044] 1. 4 g BIRS'J 

Ttt, mm htfv ^—t-^-ow- by — K^tav^y 

— K^tBS^-fe/^^ I D^-Jry h^teSIStt-So 
[0 0 4 5] X9 M#6bW* x mx.\$m 3 d^T, * 
f, /i— hy— kb©#- h i (S-g-c^/hSv^/K— h) 
K»tt£;h,£y — KA#, t/i/7ID^yh (SB^S 

[0 0 4 6] Uc^, /l^— hy— KBCOsK— h 2 30 

M fc:S«£Hay— KCj&saWS*^ 

5/-KD*t/>7 I D^-Jr s> hSr:/n — K* ^ * 

KS&ttSixSy — KE^ir^y 1 D^-Jry h£:y^~ K 
^rt^M, y — KC^p- K=*ir* bi" 

hSr^p- K*ir* h U lB«»l^7t5o 
[0 0 4 7] ir/Uy I D/^ix M-tt#y — Ktf> I 
$**b« 0 yn — K*^r* HSrff 5H#^"Cffll^y— Kj3» 40 

KOIDtiSo WifiB3m /-KA^yn^K 
^e-Y^ h SrfT 5 B#^"C»*, if<oy — K^-tr^y I D^^r 
y HSrSBbT^fcV^fctf), y — KAtf) I DttO J^*S 0 
/-KAtt, r<^) I D = 0^rir;i/7 I D/^y 
*T:/n— K*-^* hi"5 0 y-KD^n-K 
^r^^ h*fT5NF^"Cfi, y-KAWt;U7ID^' 
4ry h&ISbT^So Z(Dti$>, y-KD©IDHll: 

y— KE. C, B©IDft 2, 
3, 4M*5 0 50 
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[0 0 4 8] 0 4 (A) Ct;V7ID^5/F07t- 

tt#y-K^K**«^*ix5o #y- 

K©ID (PHY_ID) , y^i^T^T^f^ 
(L) , ^t^^^F (g a p_c n t) , mm 

iS* (sp) , y ^ nt^ y y^v^->?t W 

frStt* (C) , mtlVtM (pwr) , 

#-h<z>tttt (po, pi, p2) fcirfcirrsflMM 5 

[0 0 4 9] fc*5, 0 4 (B) y— K<Z>#— 
4 fi^i^OTJtl6t/V7 I D^ 0 ^ 3/ h # 1 , 
#2, # 3<Z>^^-— v-/ h&7Flr 0 ^-hW4~l 1 
i©*^l:iit/I/7ID^ixh#0 (B4 (A) ) ft 
t*#lJ$S. 12-1 9iO»^IMt/l/7 I DA^y h 
#0, #l&U 5 #2a^ 2 0 — 2 7 Wi<OW>&\Z.\tt 

iD/^$/b#o, #1, # 2&u*# 3asfiE/B£;h,5r: 

[0 0 5 0] g!4 (C) , (D) -fc/uy I D 

Wf(Z)/^^ b (PHY/^y 

[0051] 1. 5 r^y^nt^iiy^v^ 

ir 

7^y^nt^yy-^-7t (irm) liKTo 
[0052] m\c T4y9*T*tem\^&&tiM* 

[0 0 5 3] I RM{j:*ixSfiB*Sr#b (T>T y^ n-^ 

y-^Sr»a-rsiB*S:*rb) , i^, w^uhj: 
ftotv^s (yy^i^7^f^7'^*oi:v^) y- 
Kco^T* (I RM(d*ttS8F»**Ti"5 y—Ko* 
"C) , /v— htcftfcifil/^ (ID^tt^v^) y— K£S 
I RMl:?i5 0 J;9, 04 (A) (D±/V7 

I D^^rsy Md&V^, I RMt^^HStg^ ^r^"^ S ^ 
S^Sr*i"C (CONTENDER) \?yhbs 
1^7^7^7'W^tL (LINK_ACTIV 

e) \?y hds*tc:i ^w/ c ^oTv^sy- kco^t% /u— k 

#iffW— K (PHY_ID^-S^?VV-K) 
^ I RMM5o Wl^-fi, hy — KOir/U^ 1 
^ry h<7?Ctf^ hirLt:*^ h^ico^t-f*, /v— h y 
— K# s I RMC45 0 
[0 0 5 4] 1. 6 y-'(?A'- ! ?X?> s<*-v*. — *J*r 

y-sf p/^xfte. mi (c) i^-r-^>r pAsxt?— v 

s<try FSraifS-rsiarWSrWb. hy-K^f-^^ 
[0 0 5 5] — v?^ tt, h Tjfa 7 3, ^ 



(7) 

11 

[0 0 5 6] 1. 7 ^nhn/v^^ 
H5S:lfl^T* IEEE 1 3 9 4^Phn/i/W (| 

mm) ^o^Tiftpji-^ 0 

[0057] IEEE1394 <D^v h a/Wi, 

[0 0 5 8] ttlflt y^^JBI^J: DttfflStbSn^ 
[0 0 5 9] y^/ffl TF>r>^ 

So 

[0060] h^yf^t/ayfii, y-K, 7^fh, 
[0061] ^s/i&^y^jgn ai«, -r— *teat 

93Sa**x5e Sfc, h^>"*f ^ v-a ^if fl C 
P U±-Cl#t 5 7 7-^9*7^ /N-K?s7CJ; 

[0 0 6 2] 2 . £ftff!j$ 

[0 0 6 3] Sl6 f^l^T, PHY^y^^7x-^l 30 
Ofl m^M<OZfx2 ha;l/S:|iat5PHYf y/t© 

>r ^ # - :7 :x — ^ SrfT 5 [nsgr* fe 5 c 
[0064] yy^^72o (v^f^&o n y^^ 

jg^^n ha/l^ h^Vif ^ v-a V'BO^n h =2/M£>— 

bco^n f^/^suc^) yy^^72 o«:*jfiH-s 

[0 0 6 5] FIFO (ATF) 3 0, FIFO (IT 
F) 3 2, FIFO (RF) 3 4li, ^l^iSff 40 

m, t-< v $ v-r^Mtm, %>{gm<oF i fo-?$><9, 

vm&Zti&o *3SfeiN5ffi-?tl :ti^FiF03 

0, 3 2. 3 4©Sfl«[I'M^ 0 MlilO^F 
L< li2ft£JlTi:45o 

[0 0 6 6] DMA C4 0, 42, 4 4 *3 , AT 
F, ITF, RF»MA3yFD-7tW 0 -tb 
bODMAC40, 4 2, 4 4SrfflV^rt^ CPU 
6 6I^ASh6ri4<, RAM8 0 <fc y y^72 50 
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4 611 DMA C 4 0 , 4 2, 4 4*^»)it^ Ui/ 

[0 0 6 7] ^F^y^-7x-750ft r^y^ 

So 

[0 0 6 8] FIFO (PF) 52fl TV°y^— v'g 

^s<^^^^i:<ora"x?^7 f --^teai<z>fc«>^>F I FO 

T*fc«9, DMAC5 4H PF^DMAnyhD-7 
-Cfc5 0 ^?56tt, ^-F^y^-7^^50 
^DMA C 5 4 S:SiJ»"rs t^** -CS>5 0 
[0 0 6 9] CPU^y^-7x-^60ft T 2 — ?^ 

atffiHWaSHSr^^ho— ;vf§CPU6 6 ^co-f^^ — 
7^—*&fr?m$ST*&>Z> 0 cpu^fy^-7x^6 

OH 7K^f='^6 2 < -r — #P»lfblllK6 3, 
«9ii*3VM3— 9 6 4Sr-&tPo ^*^*H91II&86 

PHYf$/^^^t<5SCLK^ 
— ^ n yjJ'TfcSHCLKdSAA^nSo 
[0 0 7 0] /^>7r^^t7 0lt R AM 8 0 i 

^^7 2, RAM8 0^/Ugg!:i(|t^i(f[El 

S&7 4, ^awi^^t^^yt 7 6^ 

[0 0 7 1] RAM 8 0 H 5^^^T^-fe^BTtB*^ 

0!lx.tis ram, DRAM4ifi;:«t9liaSix5 0 >L 

T, 0 7|:*tJ: 5t£, ^(7)RAM8 

oas—ix^«« (J£tt^ttffil»««««) £7*— 

[0 0 7 2] **5*Hlfe?gffi-ef*, RAM 8 0 ifi?*—? 

*5ai«Jffli3SH(-rtiKSnTv^-5o fib, ramso^— 

[0 0 7 3] /^9 0 0ftl^H^;*9 2, 9 4) 11 7 

U) i^W^t^n^ ffi2<Ds<X) 0 

0 0 (^1^3/^10 2, 104, 105, 106, 1 

07, 108, 109) fi mmm^^ * (m?i& 

PHYfi//) CS^I^I^tl^t^tfeS (^3 
<Os<x) o ^^1 1 0^, ^^^AT^ir^pT^ 
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[0 0 7 4] My^T^^ — i/^ 7 0<Dm&m&7 4 
tt, DMA C 4 0 , DMAC4 2, DMAC44, CP 
U-(y^-7x-^60, DMAC5 4^f)^7T^ 

T, , 105, 107, 109, 98, 9 4^ 

b^tlfrk* RAM8 0^1 IO^PbICt-^^ 

[ 0 0 7 5 1 *HlfiJgffi© 1 0<Z>«F»tt, 7^7^ 10 
■fe^^fiB"C&«9^-iry hS:»*«lt5RAM8 0 
5t*l:, SV^^Itf 9 O, 9 6, 100 

mf)^^SrRAM8 0O/Ul 10[rflt5 

[0 0 7 6] «iriH8ld, *38tt»ffi£*fifc<Dft/ji5 

9 0 0, /U9 2 2^LTPHYf ^/t^i^tl 
5 0 y >^ 9 0 2f*, FIFO9 0 4, 9 0 

6, 9 0 8, CPU^y^-7x^9 1 0, 9 2 20 

0^UCPU9 12{:St^5 o tit, CPU 
9 1 2[j:, /^9 24^LT, CPUCn-W^ 
^!Jtfc5RAM9 1 4(dggjBtSnSo 

[0 0 7 7] &*3 % FIFO904, 906, 908 
te, d6^>FIFO30, 32, 34 

&Wt<v&\<^h<Dk%:Z> (Wiliio^FiFO^i69 

[0078] ms <Dmf&<DT~#mmmw$iW:t:m^fc 

£ 0 PHYt 3 o %jt\^x{&<D/ — K^fcSlfeiX 30 
T*ifcg«^s> M*. ^9 2 2, 7*~**5i£WJ«» 
19 3 2, 9 2 0 S:^ ITCPU912 ^S^tSt 
5 0 ^:LT, CPU 9 1 2fi, gtt&o fcgffi X-Jr y y 
&s<*9 2 4^LTRAM9 1 4 i£t£> 0 * L 

T, CPU9 12H g(f/^5/F=S:7^!J^3y 

yi©^^ 9 3 4{d«S^-r^ 0 
[0 0 7 9] — ^, 7-?}) tr—i/a^SOf'^ 3 

4fabco~r— ^ftteaM-s*^**, cpu 9 i 2te, 

rof- ^€rRAM9 1 4 (ClffitiAtPo ^bT, RAM 40 
9 1 A<Df— ?i^yy%ttM'tZ>^bX'l EEE 1 3 
9 4C¥lUc/^^hS:4^o *LT5fej«Stbfc 
/^yUl 7*— *teaS*J»*H9 3 2, PHYf-77 0 
9 3 0*irSr^LTffi<©y — K^SIffi *ix5o 

[0080] La>Lfcas£>, rcoj:^*^ ^teai^ife 

ia^ir, CPU9i2^1M»SM<45o 
itSii^ftoTib. C PU 9 1 2 k 

*^[^@u, ^7 i ^flc^isteasj*a[tt(s<* 

9, SSififtx-^teSSrHmT-fr^v^ 50 
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[0 0 8 1 ] ifiOJ: 7*BgjHSr»«:-t-5 lo^fei L 
T, Hiofc*tJ;5t, f-^9Ml9 3 2 i: 

RAM 9 1 4 £<7}[ig^C^~*$G2H\ RAM 9 1 4 £ 
T^y ^-Va V^COt^V^-Y^ 9 3 4 £ C7)^T*G9^ — 

[0 0 8 2] L^U^^ib, r<7)#ffi-efi, CPU/^ 

9 2 8^, f^»lgl9 3 2, RAM9 14M 
X<Dy^ — $ (Sj^n RAM9 14, CPU9 1 2^^ 
-?mm. RAM9 14, T^V tr— is a ^ 

9 3 4mx+(DT^?fcmz®im£tiz>z tizft&o 

C PU/^ 9 2 8 t tt P C I /^(Di; p&iftifrfe 

[0 0 8 3] rtb^LT, *HJ6?Kli"Ctt|g 1 1 iCTjk 
i"J:5(-, 7^»I»iil2 0, r^y^r— >a 
VJItV^ ^124 IffltfV*;* 90i, CP U^^ 9 6 

V s — ?$xi£MW&S:l 2 0, RAM80^^1 
1 0 kffiE.\/^\Z.frt&£frX^Z> 0 tfcoT, CPU/^9 

6 ^f-^fe^»M<z)^i:ftfflt^ S J; 5 i^*^o * 
/^9 0^£tU, 7*— ^teai#j»a6«i 2 0, 
r:/y^— ^3^«7^>f *i 2 4ia-e7 f — ^teaiS:?T 

112 0i3Sffl*ii*iT,sa^«KS^^y i/?xtbZ>m& 
icte, /^9 0^fiWU^T-^^^^J;5 
f-*So CPU6 6^1M^6»t^, 

CPU6 6i:Lt^t)(D^IffiT^§^*^ CP 
Vs<x 9 6b LTffiiS*^^Srffiffl"rSi^SH4dS*< ft 

§o r (7> h-ft. 'haunt & em 

5 i 5 (-ft So 

[0 0 8 4] 3. HfEtifflRAM— (ZV^-Jr h<D 

3. 1 *%ftfl?ffi<Z><HMK 

0 8<Z>Jfctt«-CW\ 012 (A) (^^-TJ;7i-. y^^ 
^T902tCPU912^r ^FtUt-f*, *£{f ffl<7) F I F 
O9 0 4, 9 0 6 b$tiMffl<DF I F O 9 0 8 ffifStltf bfo 

[0 0 8 5] fln*>, K^<o^<b^T< 
^;yH3, yy^3790 2HlTFIFO9 0 8C 
HSikA^SnSo ^UT, CPU9 12 (CPU_k"efb 

F I F O 9 0 8 {ZAtl Ztltcmfr-VSttB^tr yb&FI 
F o 9 o 8 d*bHH»cBS*aj"ro 

[0 0 8 6] £rc, CPU 9 1 2f£, te^-T^f Sift 
^h£rFIFO904, 906 t^lllH»:A*i"5o * b 
T, i£{f^ e ^;y M3, ^(7>F I FO 9 0 4, 9 0 6 l^A 
^Snfc(Hi*T*y ^ ^790 2^ttfto7-K^ 
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[0087] rHdttbT, #iste7#ffi"m, El i 2 
(B) i-TKTJ;?^ / — vmx+<Ds<try hmm&fctb 
<D&Mf-— bf^S:»tti"S V is 9 2 O CPU 6 
6 ir CO^t-. FIFO 3 0, 3 2, 3 4 Offed, 9 IsjT 
M>T?±X^mte'<^v MEft*atLT*IMBi-5RA 
M8 OSr^NtSiTC^So 
[0 0 8 8] H|J*>, itiXD/— Vfab V ^9 2 0 £r;fr 
LTiaSfeixT< SSff/^s/ htt, F I F O 3 4 

DMA C 4 4 (#S5i**S) {-J:<9RA 
M8 OdS^&itSo tit, CPU66^ 10 
ynr^t7pIKRAM8 0 ^bSd^S' h^rSc 

[0 0 8 9] CPU66^t + (a^ Sg^-T-<# 

^#*5&*;ftfcaHf> r *£ p S' DMAC4 0, 4 2 

(i^ffll^) Jc:J;9K*WStt, FIFO30, 3 
2, y 37 2 0 Sr^Uft©/- KlifigShSo 

[0 0 9 0] 012 (A) -CfcJU CPU9 12H Sff 
L*JISJ*T?F I FO9 0 8^fjS(t^5/ h^rSttSt^ 
tefttlli * 6>"t\ Sift "rSWJ^-CF IFO9 0 4, 90 20 

LT, y^=72 0i:CPU6 6 4:©Bai:7^7 

^miW(^#^i*{^ RAM8 0O3rgO7K^i^ 

!(i^i-<K#^T(-, CPU 6 6 4CTRAM8 0 CORFfM 

So 

[0 0 9 11 H12 (A) ~m, F I F O 9 0 

4 N 9 0 6. 9 0 8«?r«l:^<t5M^fc 30 
£ 0 ^tl|:»Lt, #mifcJ&nV\^ FIFO3 0, 3 
2. 3 4 0Sk*Sr»ai^*6-r^ fcdS-C*, 
«: 3 fg£*T£-T3 r £ t> pfflBKftSo 

[0 0 9 2] fc*3. *SUfi«Jffi-ett, FIFO30, 3 
2. 3 4*8»tt*V^«fi!i^bTfcJ;V\ 

[0 0 9 3] *^Jfi^ffiT?tt, m7\C7rrr£? 

(^BftLTV^o £*U2, 012 (B) (d^-r^pt-y 40 
y^3720^CPU66 iorfl^7>yA7^ir^pJ 
IB*R AM 8 0 Sr^NSi*** r -CSSSprtelJlfcSo 

[0 0 9 4] fillib, 012 (A) "CIS. CPU 9 1 2 
t*. SfftfclWtF I F0 9 0 8^feg{fX^rs/ h £ 

I F O 9 0 8 d» e>K*ttl LfcSff^ yhS:CPU91 
2^>n— fi/U^^e]) tfcSRAMi:- *c£> 
R AMj&» bCPU9 1 2 ^Sffi^^^r y h £rgt^W LT^ 
y^fcf-^l^lBN-SiKS^fcSo 012 50 
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(A) Ttt, CPU9 12I1 5 NBJ*"T?F I FO 

9 0 4, 9 0 6i^f^°^^ hSrA*bftttixfi*e>* 
V\> 0J*_«f, X^rs/M t*— *l) , ^ 

yh2 (—^2, <f—#2) , ^^h3 (^y^ 
3, *3) £2Hfi-5i§'frfc:fcJ:, ^5/^1, 7*—* 
1, ^y?2 s ^—^2, ^y^3, 7*—* 3 <tl^9 £ 
0 fcd^-CF IFO904, 906 l-i£ff A?-Jr ^ h £A 
^L4ltixtf*e>*V^ 0 t£oT, CPU9 1 2 

[0 0 9 5] Z(D£ 9(-0 1 2 (A) T*fi, CPU 9 1 
2^>«i3aAfflf35S*#^a[<ftO, £*Ltt*g«k isxTJ* 

[0 0 9 6] rttt-^fLT, *HJE^ffi-Ctt, RAM 8 

mi 4\^irxo^ — ^ ymm^fefth £ nr-^ 

JB*35tTe>n-5 0 t^^T, CPU6 6 0^1M^@1 
2 (A) ^tt^T^^ig^^ V^XA^OSHE 
^«S^rp]JbX*#So CPU6 6^Lt$te{) 

^S:Sfflt**5t*i;:CPU6 6i^«jBc*HS^^>bffi: 

[0 0 9 7] ifc, *SIJfiffl?ffi^J;^«, ^s^fe:^* 

<£>3^fe-C^— ^te^^fT9^{-^. CPU66ft C 

/^^12 4H x — ^fiHW^f*— ^SritJBSUT^^ 9 
[0 0 9 8] **5, H l 5 J; 5 (w, ^^/^ft£{^ 

*srfc*sa*uv\ rcom^, gft^sx h^^^ 
— (^7 f — ^sK-r^^of+jpfi, Mx.tfyy^^7 2o^ 

[0 0 9 9] *HJte?KflgTtt, 01 6l^fj;p 

^. x-^, h W 5 — SrK8iJi-Sfc »OT AG* ^fig 
L, r©TAGS:gff^sy H^BBa<5»t"CVN5 0 J; 9 
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KtejU-rswt-. eii 6i^-r 2 1*-/ hc^TAG tf^B* 

iCFIFO3 4l«LTV^^, 0 -^LT, *3«6JgffiT 
tt, Sffi^sx h*^Biii<5tt6)ixfcr^TAGS:*iJfflL. 
T, Ell 3«r*-rJ:5«-Sffi^y hSr^s^^— * 

fttttoi-ti:, |60DMAC4 4^ 8fB'^ s> h £ # 
IIFIF03 4^e>U***LSTAGS:?IJfflLT. g{f 
FSr^s/^t'T-^f^HiU RAM8 0i:f§ 
i£A,T^5 0 #*3. TAG**, 4>*< fc&^s^tf*— 
^ S: E 53 ' J T # £ tf> T fc tit£ X V \ 
to l 0 0 J #Jx.tf, TAGSr5pJffl*T^S«^s/ h 

*x£ t c o d e (F7yf^5^3^3-K) «:#JJfl1-S 
«b*b£ 0 EP^, t c o d e Sr^n— K LT, 

5 0 

[0 10 1] L^L#;^£>, r<£>3M£Tf3:, tcode 
bo 

[0 10 2] rtbiCitUT, TAGSr*IJffl-TiX^ DM 
AC 4 4 J3, TAGSra^^t-CSff^sy hSr^s/*' 
ir^-^^Ki-C#-5o tot, 

[0 10 3] *fc. *3llfi^ffi"C«, Ell 7 (A) 

RttT^5 0 ^COXb CPU6 6^\ !7 — ^ 

fg^M^T^ir^LT, CPU 6 6 0^S£>*:#>K:^ 
©1H«*ffJffl^#£J: 5fc*5o t£oT, CPU6 6^5 

ftt6r i^nrfiBJ-*5 0 CPU6 6 <dxi — jo }\s 

[0 10 4] #^*S^fiiTte, Ell 7 (B) ^Tjt 

[0 1 0 5] ^!)^L(iEl8co«J*T*^, n-^/M^]Jt 
&6RAM9 14CCPU91 2 #Sgff V Y^M% 
s<>Ty hZfem-tZo ^COtz.^^ CPU9 12I1 gff 
h^ff^^/rvy h«r»*WLfcT Y\s*&%'*>ri? 

hSfcflfeWpLffaLftitntfftfe^v^ faeo-c, cpu 
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«URAM9 1 4 (^^^$^-5 ^ £ l:: ft 

[0106] r^Mit, ^mmmm^xn^, 
ram 8 o co§:mm^ * ymma^mmco^^ v^k 

H3o ££oT, CPU6 6ft g«&3<©»J-M:g:ffJ8 
10 ^I^T^ir^^J;^ <tf-ft£o It, #J;i 

y&*RLTS*»ftfcrj:v^fcfcft£ 0 t£oT, CP 

teasa*<orti±arJW«F'c# 5 j: 5 i-ft &<> 

[0 10 7] **«t«?«-ett, Ell 7 (C) 

20 [0 10 8] r^J:5f--**ixtf, W*.tfiai l^-*3v^ 

T, 77 B y^-V3yI^f>^7 1 2 4(i, R AM 8 

m^-?&m$ 5tt§o ttt, i^ffli^ 

vMSt^ y * ^ h) 1rtL&£\,^(DX\ 7KWffl»fc* 

30 [0 10 91 *HJfiJgffi"Ctt. ^««Sr, T 

5 0 <t9^W(-«fi»J*.tfiai 7 (D) i-TjVTJ; 

Tjyw-r^mmm, ^mmmmmcomm^m^x 

[0 110] fi»Jx.tf|3 8 <7>«Jdc-0«:, T^T 
^"^ hir*ra«B^^ h btm&LXF IFO9 0 8C 
At}^tl^o ^ It, CPU9 12ft Z.<DAt)£1nt£ 
F O F O 9 0 8 ^ 5/ F 5:i^Uto 4fc, 

40 rcoK^aUfcKH^^^S' h^n^/M^ytfcS 
RAM9 14HMt5o tot, RAM9 14|:it 
V^o^-^X^o, hi^/^i, h*s«ffiLT» 

[0111] st, T-f y?v*rx/<tr>y h<Dt&miz.\* 
y r/v^>r ^tt^if**ix5o ^^t, cpu9i2fi 
-mmmmzT-f y?*~r*s<try h^m-r^^m^m 

TL*#Hfifcfefcv\, ir-^^> B8t?lt CPU 9 

12fiFIFO90 8 (ClA^SixfcBBtfTF I FO 9 0 

8^e>^^ h*K*u**tttt*i*e>-r. ra 

50 M9 14W4, T>T nt^y ht^l^SB^y 
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£>/fc£K yT^^-YAt4^^*$*T,5T^y^n-^-^^ 

[0112] m^ur, #Hi6ffia$-t?te, T^y? 
So t^or, ^/^•^©smy^Dt^ io 
asm, r-r y^ b©»asr— ^jwrart^ 

[0113] ^/c, ; f—d'mm*T4 yw-r^umm 

l Hr*5^T, **ra£«#PtS« 1 2 0irT7°y^- 
V 3 ^JptD^VW ^1 24i ©rat?-'^^ 9 0 SrfflV>TiiE 

*«w«rr>r y^n^-^sg^fflt^i^fflte 

m,lz^ i/? }) h (^VNfi-^^ y p< ^ h) -ffttiJ;^ 
©T% T b~U7.fflfflt>&g,Ktj:Z>frbXfoZ> 0 
[0 114]*ft, *HltoK«-C»4, ^l^ffltei^ffl^- 

«9J^.«HI17 (E) l^tJ:5lw ^HSNStBJBStt 

[0 1 15] T'y^Jic^or/yy-s/ay 
x-tt, a-v^ k^— ^ - ^ ^ f^- ^ # t'<D$mm 

[0116] ii7 (e) «^-r<fc 5 &mmm&m 
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»t*5„ i©»*, *2©j*IBI»|«5i||fflf-^«*fcBl 
[0 117] #S*lfi?gtt-e»4» t*— T 

>r y^ o^teasfflf— ^««4:jb 1 w*rajjMEiSfflf* 

tfflLTV^. J:<9*ft:6<)^tt0iJ^.«iai 7 (F) 

i-j:5^ T4 y?v-r*§:mmmi!$i*m2<D#mm$L 
mmm&k i.xm^mvt^'o. r-r y? v-r^mmm 

-So 

[0118] 0Jx.fi, ri?#A'V7**tg:}£<DTzfVtr-- 

So 

[0 119] — >>#%:i?<Z>Tzf}) tr — isa ^T* 

te, 31^—^^, ^vyKf-^, ^7^—^^^= — ^ 

mi 7 (f) t^TT^r £ 9 T4y 

[0 120] nc^Jz 5> T/y^i/ayMCT, 

[0 12 1] *3Mfi^fl8t?tt, RAM8 0« 

1-P6 Sr^TIEJi:#J»i-So 
[0 12 2] dCOi 5 J^i-jxtf, T^y<j7— 

y ^t?tt*IW»MEigffl(0««^>f XSr^c§ < 
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i^)RAM8 0) *W3b*Jffli"Si:i:^HrfiBI-**o 
[0 12 3] i8^)1i^F I F0 9 0 4, 9 0 

RAM8 0<Z>*««^-rXSr^raE»J»i-5 

[0 12 41 4*5, RAM8 0©#fi«©t>fXlS, fi{ 

V\> CD-R K^-YX<DJ; 5*T^y — Va 

CD-R^r- &*B£fc:W:g{f4&3S 

i^ff^S^^i-fT^tu^o Sot, CD-R^(7)7 U ^ 
<©»#&*B#K:ti\ gffiffl<^««*OlNf X2S;*;# < 45 

^^jffl -f 5 ^ t & \z 4 5 o 
[oi2 5i 4*5, *mMmm\z»^x&mztiitfrfc 

mi 9 (A) Ci^i-J; 5 RAM 8 OcoM^^inm 

5o -ttt, eh 9 (b) {CTjk-rx 5\ct&&<z>mmzm 
istim-sia^ mi 9 (o [cmirx xogtmz 

v-a >-y;y h^^- t&X$Z> J: 5J£*S 0 BP 
7 y ^ t ^ R AM 8 0 Srffiffl Lft^S 

fe, F I FO^offl«t)i5r t^T#^ 0 * 

x ('>4vWi©RAM8 0) *#3b*Jffl"C#5«t 

5f-46o 

[0 12 61 4*5, ilHfffl^^^fS*^ t*— 
v\ 

[0 12 71 4*5, *Hi6^li"t?tt, io^>^ y<D 
(j£«Blitt«|»fl|f*) 
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09;ttfEl2O (A) -Ofct, ^y^co 

Xfcftb-ri-. »»«*^>fXSrWAHr8^p KUy 

—^3/ K«r«S«T?#5 e «M-> Ell 9 (A) , (B) , 
(c) ©J;5iJy^s'77ia©»^ttt, 
10 «<z>1^>f ;*£@^£L4v^ HI 2 0 (B) J: 5 

*««:«< „ «Mft««^f->fXS:H^fc-*-Htf, 
[0128J 3 . 2 SfflT ffld<Z>«/£ 

^&mm<vffim^\,^xmw-tz>o 121^ y^ 

^720, FIF034, DMAC 4 4^»M<7) 

[01291 yy^^7 2on ^^eaisiKi 3 o, 
20 a:^j • mm&m& 132, ^ hs^mft ieo^ 

^rmsgi 4 2. y^yfi 67, ^^77168, t 

1/^17 OS:^ X^ry h^BflHlKl 4 2 tt, TA 
G4^@Kl 6 2, ^s/^& h W 6 
4. ^9— ^s^m&l 6 6Sr-g-tfo 
[0 13 01 ::t% /<*m.U\B\$&l 3 Of*. PHY>f 
^^-^^-^1 0 Sr^ LT P H y /liftftSnS 
8 tf ^ K6^)T' — & s^s** 2 fcV htlCO^ ^ 

30 [01311 ff^J • 3fe5«gElfeiaK 132H y=-^y^^ 

y V<D"f—?fr 3 2 t^-/ Y(Dv s —^{Z., 2 0 0Mbps 

10 0Mbps (Om^\^ 2 If 3/ hCO^— ^^3 2 If s> 

[0 13 2] ^4ry h#®fIfilSSl 4 2tt, y 
®f^tT5»[Hlff&"C$>^o TAG*fiKE18Sl 6 2tt, ^tv 
9*—^, ?-*£«:KSU-r5fc«>G>TAG8: 
40 ^-T^lHlKT-fo^, -iy^&hK7^«16 

h (-^ * *b S ^° y * if <Ooc 9 - ^ * ^ tf ft S: ^ * 
[0133] V— Jr^ 1 6 7tt*a<75ffiiJ«im*S:^fi6 

sc^ij • mmt&mmi 3 2^&cod i . vnm^ 

SS 1 4 2^h<D^y^lSOJ hl"{ 9 — % DMAC44^ 

50 4 2^fe<^fS*S ELia ^oi^T^^^^t^-efc 
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[0134] FIF034I1 ]) ls = T 2 0 fahOttiJl 
"f— ^Tfc5RD<£>{£tB£, RAM80^C0f*Mr 

— 9 tfc^wDATAcoffl t ^iitsfc^ y 

T t LT««B-t"St>^>-efc9x F I FOttffi«»rEH8 3 
5^-g-|> 0 F I FO««gipJBf|HlK3 5tt, FIFO^S 
i^6t^ EMPTYSrr^f^^KU FIF0^7 
FULL^7^f^m o 

[0 13 5] DMAC4 4 «\ >^<Jr y h^gglD&g 1 8 
0, T^ir^sRHfTlEl&Sl 9 0, T^-fe*5#3&£III 10 
£g 1 9 2 Sr&fro 

[0136] ^ v hftM mm 1 8 0 H X>r j, 

^FK?- «:RAM8 0 y^<H«M, x — * 
^^-^ffl«^»#iZ.tf^i^cDlElSST*fc5 (01 3# 
IS) o '<try YibWmikl 8 OH T AG^JSUIUBS 1 8 
2, V^SEfcrEIKl 8 4, 7K^8£HB18 8 

[0 13 7] TAG*Jg»JlHltel 8 2H TAG^IHK 
16 2ia9t*ShfcTAG (D T AG) Sr*J53'Ji-5 20 

[0138] ^ ^^JgfflHjSS 184H T AGWBIJE] 
Bl 8 2<Z>W;*jSr§W\ RAM8 0i:^^^f^^ 
* # tf <Z>^ s> ^~K-f ^ * J ^y £ — 9tf<*f>'9$: H«f 

[0 13 9] T Kl^^m&gl 8 8H tf^l/9^m 
@Kl 8 4<Z>tiWjS:gW\ RAM8 0^ttii*7K 
l/^WADR^MtSHIStfc^o 

[o 1 4 0] T^-t^si**tTiHiKi 9 ott, y>-^^ 

5 0 T^ir^BjR^fTElKi 9 0lt F I FOWJi 
HISS 3 5^(7>FULL;^T^^^^&££, FFU 
LL^7^f^^llf6o h«^EM6l 6 OI*gtf> 

^yfl6 7lt FFULL^7^T^/t*l^ 
RD (RxData) <£>;*hn — ^fg-g-T? 
*5RDS?:7^f^^t^ 
[0141] 4J3RFA I LH SftJ-*3*tS*»S:, 

^-yyti 6 7 &T 9 x&ifc$£Tfmi6 1 9 OfcWL 
T»ki*:5fc»<z>ff *-e&5 0 

[0 14 2] T^-fe^S3ft«^ElBSl 9 2H R AM 8 40 
O^OT^-fe^Sf*S:5S4:i"5fca?>^lHlBS-e&So 

e>0>S#&*T^/ y ^ htfcSWACK^F I 

FO^ffi3pJWflHlK3 5^e>(7?EMPTYS:gtt, 

[0143] 3 . 3 &mW<DW}ft 

[0144] ^f, yy^n7 2 0^»(^o^taW 50 



3#H2 000-134233 
24 

[0 14 5] PHY^y^SrtfrLTffi^y— Kj^fctfV* 
>r 5, h SrSfS-T 5 t , ^ h^WflalK 14 2 dS-t^y* 
try hir&WrTZo ttr, ^y^&h W7*-4dt@ 

^16 4^^^^ (SB) -rs 0 r^—^H 

^5/77 1 68 LTir 1/^170 t^A^^tU 

try vmmm^i 4 2^^(om^s ELcs^t^ 

^i7 0isr^y^S:l«t5o r*Lf;iJ:9, 022 

(DA 1 lC7f,~t£ 9 {d, RDtlt^>7^ (HO— H4) 
^FIF03 4W±l^^Wr^^^S 0 
[0 14 6] **3, 02 3 (A) Vy7/W<7±T* 

tem&tiz#mm<><try h<D?*~^y h (ieeei 

3 9 4#l$&) Sr^-r o — 0 2 3 (B) RAM 8 

oT^5fflS#2 s h wf^ — T$>5) o -<7)i: 5 
BSITH 02 3 (A) Wt^t-ryhro^yF 

2 3 (B) *y Y<D/<try ^i-S^bTV^ 

[0147] ^t^mmmmx^ ^y# f <z>m4 9y \? 

I/^M?fc5H4 (02 2<£>A2) H 02 3 (B) 

^W^^*otl^ 0 ^<Df— 9HMls9 (H4) 
H DMA C 4 4 (tK-T V^HfflHlK 1 8 4) £>^;y 
7y 1 6 8&lfrL,X±l<'9 9 1 7 0\zAJj&ti>^ ±U9 
9 l 7 0 3&s^;K£3itR-r5o rcoJ:5(-, '<try\*m& 
EIBgl6 0H DMA C 4 4 ^^r-^ ^ ^ ^ IrSlt 
&*9, ^z<07 s —9^^9t:, RAM8 0^S#ii*ti 

[0 14 8] Jfcfd. PHYfs'^b, t'-^^DS: 

ttw^ kot*— *«»dsai?>*br < So mm • & 

^JSElftlHlBl 3 2H r^T*— *SB#Sr3 2fcTs/ Fof 
^tfc^D I i-^t&U a^t* h^»r[ElSSl 4 2 XT* 
^y7r 1 6 8i-tH7^-r5o 

[0149] **3. die d i 

•Tff-^-Cfc^, DISH D I 5 5i*^-f S >^«r 

[0 15 0] BC5II • afeWI«*felslBS 1 3 2^bOD I tt, 
^jy77l68 ^LTtU^^ 1 7 0(-A^J^tt, ir 
\^9 9 1 7 OdSrtbSrSKi-So -H^J: 9 , A3ic^ 
RDi Uf-^DO^DnsJSF I F03 4 

[0151] — h W ^tiEIHKl 6 4 

d>e>^ h W 9^ s ^sy^r 16 8 Sr^Lt't^? l 
7 0fdA^£*K -feu^^ 1 7 oas^ttSrStRi'So - 

(H5 D 02 3 (B) ^JH»tt»») ^FIF03 4C 
[0 15 2] ST. TAG5fefig|HiaSl 6 2H RDtl 
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Xm*}£tl&ttft&&m+&1tto<DTAG&±titl*X\f* 
5 0 *IIJIS?KIB"Cttiai 6«Ji*i-J:5{-TAGtt2tfs' 
hT*fc9, (00), (01), (10), (11) 
(2, , 7*—*, h (^ 

jy^ft^J) Sr«-**o «£oT, Wiiffl2 2TU (l 
D , (o o) , (i o) , ••, (0 1) k^*> 

^hOTAG^3 2 tf;y F(DRDM^^6 3 4 h 

[0153] m^. f i f o 3 4 (omm^\,^xmwir 

So 

[0154] FIF034I1 1)^^7 2 0^f)(Z)T 
AG, RD£:§:tt, A 5, A 6 id*-**«fc ? fc* DTA 
G, WDATAiUHiM5 0 

[0155] FIF034 \H<D F I F 0#tfl§^J®r[HlK 3 
5fS, rtflKi-5#£:^ — \Z£ «9, FIF03 4(Z)7- 
(FIFO^{7>M ^r^^^hi-So tLT, F 
IF03 4^7/V (^^fr= 2 ) td/^ofc^^idfi, 

^A") i-TS 0 F I F034^$ = 

0) KfcofcJfr&fclfcJu A8t^ti)luEMPTYS: 
TPTj-flzri-Z** FIF0 3 4^7/M^ofc^i 
f£, FULL, FFULLHJ;^ DMAC 4 4 1^(7)7 

^-t?;*g3R^tT[Hi&& 1 9 o-^y ^ 372 ort<^->— ir 

yfl6 7l^^ 0 FIF03 4»i 

ofcifctt^ EMPTY id J: 9, DM AC 4 4 fa<DT ? 
±xm#m±\B}& 1 9 2 bth&o 

[0 15 6] #ci^ dmac 4 4 <z>l(jf^lc:ov^TKWt' 

So 

[0 15 7] T^-fe^fS*5S^|Hl]»l 9 2tt\ A 9^ 
tJ:5l-EMPTY^7^f^^ (LW</V-) (C&o 

fcr i: (FiF03 4»ft^i) Sr*{*^, ai 
0 d^TJ: 5 CTREQ^7^f^/l:f5o fit, 
^y7r^ 7 O^WACK^rgtt&Si:, W 
R E Q £r#T ^ r- ^ ^{-"T So 

[0 15 8] £T, *Hlft?gffi"Ctt, gffflStfV^Rff 
f£*3Vvr«U DMAC 4 4 i>*b<DT#-t*El&<Ol£9cM 

&%mhm< l*o>s 0 t^or, a 1 0 , aii i^-r 

DMAC44^^WREQh CPU'fV* 
-7x-7 6 O-^tK— h|(Z)DMAC 5 4a>£»£>0 t h 
e rWREQ^^Mtti^CIt WREQ^ffi 
JfetSo BI1*>, Al 2, Al 3 0 WACK 

(OjfifiO t h e r WACK J: 9 %>9z\Z.T ? T ^^\Z.ta 
So ^<E>«fc 9 WR E Q i: O the rWREQ^ 
Lfclfr&fc:, WREQ^Mi*H5^lt i^T^ig 
Si-i:So HP*>, I E EE 1 3 9 4tlt SCS I & if 

^f^^LT*^(c:«s^^tLr< S 0 ^oT, cn^^fM F j 
Wfft<teaiS*tT< S^4ry h^gftLTRAM8 0 (d 
^^{^^-TS^^fe^^^T^So 
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[0159] ^mm^mx^ cpu^^-7 

3: — ;* 6 O^^K— hffl(^>DMAC5 4^b<07^tXg 
*Sr^5/^T"^^— ^+ 7 O^ttttttTl^SPflte. A 
1 4\Z7jk-t£o{Z, DMAC4 4 <DT?± *m$Zteffi-5- 

cofflra«*t#feStbS 0 t^oT, yy^37 2 0^e>© 

RD i: , ^s/77^*-^t 7 O^OWDATAtttB 

»lL*v\, r<^ffl*^J;9, *3a6?gli-ett, RDtw 
DATA^fSteg:|^^-rSfc^<DF I FO 3 4 Srl&ttT 
V^S 0 FIF03 4I1 {SLftm&<Dlt#>\Z.!& 

10 BftftiSIBDltSc (»*L<tt3a£JLT. 5fc#*b< 

[0 16 0] ^y hSMHigB&l 8 0^**1,5 TAG 
¥U9JII]Kl 8 2f2, WDATAt*I^F I F0 3 4 fab 
ffl^JtlSDTAG^iJL, WDATA^.^^F 

tt*^^S:*J3e-*-5o ^b"C, #>f V^JgfflHlSSl 8 4 

V^oojEtf^fTPo *t-> 7K^«M188 

20 l^T, WDATA©t*ii*7 K^tfcSWADRS: 

[0 16 1] iOSrfrW^tt, WDATA*^ 
9— hXf^y^Tf&5iDTAGJJlS<5g:ipJ3£$jxfe 
4§£*tt, ^^^MfflHlSSl 8 4 35, i24 (A) (d^ 

--^Wv^HP^y^y^yh (j£a 
i-ttHfr) £tTv 0 *LT, TK^*^ia«Sl8 8 
te, IS 2 2 CO A 1 5 yz.fjri' J; 5 t-v ^ ^ U ^ ^ h £*t 

[0 16 2] WDATA^f^Tfc^iDTA 
30 GK&^#*J££';h,fc«^tt, /K^^jE£f[H]&gl 8 4 
#5, 02 4 (B) b i-, fWW^DPO 

>r y ^ v h£fT9o ror-^^y^DP^ ^° 
{j:««)a*ixfcH4ittHS-rso TK^*4tia»si8 

8te, iH 2 2COA1 6ir^-rj:5i-, -f is 9 V *^h£ 
^iSr-^ ^ y ^ irU CfcWA D R^rMt So 

[0 16 3] WDATA*hW7^*)5tD 
TAGI^K^5*Wfi*ix*:»^tt, ^^3E«fEKl 
8 4^ EI2 4 (C) U^-T £ 9 ^y#tf4ls9<D 
40 !J ^ V h£r?T5o ^LT, T K^«^0BSl 8 

ste, 13 2 20A1 7{^"t*j:5^, >r^^ y 7« 

ii5^y ^tK>T i-^ CfeWA D R ^£tSo 
[0 16 4] &*5, ft»«Jt£«;IS2 4 (D) «d*i-J:5 

50 Kfaiti (RFAIL^7^7^) ri^ttC, 
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[0 16 5] «±OJ: 5fcLT\ /*4ry h^r^gf Lt^ 

[0166] m^mmmmx^ ^^fcf+awsns 
^^pcomnte, s<ir h&mm&i 6 o\z 3:9 nt> 

it* DMAC4 4lir^i4t^^*V\ tSo 
T, DMAC 4 4^RAM8 0-v(7)f-^f 

S <fc 5 M# "9 > DMAC4 4©lel«« 

[0 16 7] &*5, .^yWttfc^-^Wtt^flmfcif 
c£>. RAM 8 0*#lB^5iH*^ftJ?- (HIl 8 COP 1~ 
P6) (Z>i»j£W\ CPU^fy^-7i-76 0^U 20 
CPU6 6 (^r^-^^^T^) (H6C0Uv ? ^^4 

[0 16 8] £fc. Hi 7 (D) , (E) , (F) \Zm 

mz-vs t c o d e ftiftDs^y h&mmumzM^ 

[0 16 9] J:9^#W^«, B2 l f^TJ;?!-. D 

mac4 4^ wk<o*f—9i£4i'9, m^mi, m 30 

2©7*~*#>r y*S:^s> hS9K@B8l 6 Ot^LT 
SN^pi-"^ ( 3 m±<7)r-^ ^ y ^ LT t 
«fc^) o -tLT, hS^IUSSl 6 0f3\ #Jx.tf, 

T-Y y"^n^-^teaSH# (*1/M*BI17 (F) C0^2O^ 
MDMAC4 4^^Il^)r^W 

>-^£tS4ru #h*ki£«f (ifc^«iai 7 (f) <om i 

(DftmWlfetiktif) I^DMAC4 4^^l20r-^ 
Kl 6 0ft<Ds*lry h^Kf[H]SSl 4 2£S, tcodefc 

L £fl!j»-rs 0 IT, /^;77l 6 8 LTir 

* 1 7 CUCAXZn&mi , Wi2<Dy*—?i$^>>?(D^ 

^*s«»5i*tb«J:5lJ:*5o r^*, 7*— 
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>^fca3^sBi*7*-^sr*2o^is]»nEas 

fflT*— ^««lciii««JK»* Lfc 9 i- 5 r t *s Affile:* 
[0 17 0] fc*s. Eli 7 (e) <D£?ic, -r — 

&T-r y^ o^-^caiffl7 f -^««i:*Ri»MEaiffl7*— 

l, *2(0*raJHteiSffl^-^««^|«^64i^i2: 

^wy^t, mi. m2<D^mmmmmr-^mm 

2, IM^^^^t/B^**^-^ 
5 0 5l-1"£-^T% mi 7 (E) t^*"t-J:5* 

[0171] 3 . 4 i£«ffll<Z>«/fi 

^(ci^mdy^^i-o^Tt^p^'r^o 025^ fif 

0 3 0, DMAC4 0<©8¥a*fllric<Z>— WSr^-To 
[0172] ffiffinSEffltfV* ^77^ LTffiilt^ F I 
FO30ft F I FO^J§*JWf|sIK3 1 Sr£tPo FIF 
0«ffiW»fIslK3 ltt, FIFO^/^h EM P 
TY^rT^f^^U FIF0^7;H:/^^ FU 

[0 17 3] DMAC 4 0 ^ y b3£^[H]&g2 8 
0, T^lr^KsftSSfi 1 ®^ 9 0, T^ir*B#3S£(Hl 
Sg2 9 2, ACK*§ii*5*«4lHlB2 9 4, ACK 
• tfc^T*— *&T KW*XdfcleHS2 9 6 Sr^tfo 

[0 17 4] f#£<^[n]&g2 8 Ofi, ^y^SrRA 

M8 0^^/^»bl^U 7="^^-r-^^ 

14«) 0 ^4ry hfe^(H»»2 8 0tt\ ^>T^^S»f 
0^82 8 4, T KU^5£^H1K2 8 8Sr-g-tP 0 
[0 17 5] ^y^Mff[HlSS2 8 4 tt, RAM 8 0 

y*8t#igK2 8 5Sr^tf 0 *f—#i£4 >-^St#[H]2&2 

8 5tt, RAM8 O^bR^WStlfcRDATA^bf 
-^/K^T V^^^-T5[ElS§T*fc9, tcodeWJIil 
Eg 2 8 6 Sr-g-fro 

[0 17 6] T Kl/^^^[HS§2 8 8tt. #^y*3S#r 
E1K2 8 4<^Wy34ifS:S^. RAM8 0^K*UL7 

KU^RADRSr«^"f5lHlBS"CfcSo 

[0 17 7] T9±^^mrrm^2 9 0\t, FIFO 

FIF0IN^7^f^7 , |:« 0 !Jy^720 
tt, FIFOIN^7^7^T^^:ir^|fc T 
D (TxDa t a) <D* hn-^(|f tfc5TDS^7 

[0178] /^tfa i Ltt. mm^n^^m^. 
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[0 17 9] T^ir^S*^^[ElSS2 9 2 f3\ /<y77 

SRACK^F I FO:Rffi*J0rlHlK3 1^©FULL 
SrgW\ LS*"C&5 R R E Q 7 r -7^- 

[0 1 8 0] ACK*£i£#K3ft38£B&2 9 4 1*. U 
y^^72 0^^TCMP^^77v4-v ? t 7 0 
#>e><DWACK3:5:W\ WREQ^^77^-^f 10 

^^^iHlSS 2 9 6 yy^^720^b«OTACK^ 
gtf, jUII^s/ M£»*Mf ACK^»3— KSrWDA 
TA^UW^U ACKSrftStTK^SrWAD 

Rt Lxmjj-f&o 

[0181] 3 . 5 mmmomft 

i^mw^ttf^<7)P^(-o^TiE!2 6(D^-r ^ 

[0 18 2] Sf, y >^ 372 Oflnftft^ol^TRW 

-rs 0 20 

[0 18 3] ig(fK^f>tSTSTART^7^7 

jzfVLtz&t. 02 6cdb i i^i-J: U^^r 

2 0lt 7 fP-^T^^TDS^ffl^TF I FO 

3 oa»e>TD«rBt9iit?o "<Z>#£\ y^^720C 
f*. — >^ (HO— H3) . (DO-Dn) COJH 

[0 18 4] afe*3 % @2 7C RAM 8 O0>^^«« 

•^5xhS:*i"o f^0t-^i~<fc5t-^:y^<£>fl4^y 
y h^j:f-^?Wy^5'^^oTV^6 0 30 
[0 18 5] H2 6©B2l^tffitT?^ V ^ 

^7 2 0(j:, TDS*7^7^/ia4l/\ ftot, B 
3l^i-J;5t-x ^y^S4^7KWs'h-Cii)5H4 
tty ^^=T 2 0t^Bt9ii*tT,ftv\ El 2 7 fc^i- <t 5 
i:*4?7 KUy hWH4l±7 f ^W^T* t 9, y 

iZL&^Xs ^j/^CRC (0 2 3 (A) Sr^L 

[0186] 1 OOxn°>t o, h tf> jgff *OfffldS»Ti"« t . 40 
yy^7 2 0ft B4|OTtJ;5(-TCMP^7^r 

S: (Hi (A) #.fi8) , B Sld^i-J: )i:TACKi b 
TDMAC 4 0 idfcH^J-f So "COACKO^^-hU A 
CK*#i£*K#58£IIIK2 9 4, ACKfJMf- 
Kl^*#£IHK2 9 6t£«fc 9, RAM8 0O^ 

5 ®2 9V Y^y h) o 

[0187] Scfcl, FIFO30 <Z>»f£fc:oV ^TlftM^ 50 
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So 

[0188] FIFO30H, *y?7 -v^ — 7 0 
^fe<DRDATAS:Stt, T D t LT y = T 2 0 

[0189] FIFO30 fa<D F I F 0:Rffi¥U»rlH]& 3 
rtjSi-S^"?^^— \CX 0, FIFO3 0^f- 
(F I FO^^M 4:^7^^hi-So -tit, F 

IFO3 0^$ (-7='-^^r= 0 ) K*ofc»£fc:M:, 0 
2 6 COB 6 {C^-tX 5i-EMPTY^7^T^^t 
So Sfc, F I F0 3 0fry/U = 2) i^fco 

/cl^i-fi, B7l^/Tti;5l-FULLlr7^f^^ 
(H^;i/) i-i-So FiF0 3 0^:4oirc^t 

f3\ EMPTY, FIFOINCJ:^ DMAC4 0^ 
<^T^-fe^K*Hfi i llIK2 9 0 J f > yy^^72 0 Cfii 
fehSo ifc, FI F03 0^7/W^ofcrtH F 
ULLMJ;!!K DMAC4 0rt^>T^ir^^*^^lH]SS 
2 9 2 (d'Bx. f>^5 0 

[0 19 0] #cl£, DMAC4 0 OIl&fN^oV^Tfft^"^ 
S 0 

[0191] T^^^^*^^lElSg2 9 2*3:. B8l:* 
-Tct5^^ FULL^7^T^ (LW</W T&S 
r. £ (FI F0 3 4iS7;l/t*ftV^i) ^iftCRRE 

Q^7^r-<^t5o *bT, ^?/^r^^-^^7 

O^^RACK^gWS^, RREQ^7^T-i'7' 

jc-rs 0 

[oi9 2] ftts. ^mmmnx^ mmi$<os<xm& 

M*5VvCteU DMA C 4 0 (j^WSDM A C 4 2 ) fab 

t\ DMAC40^bORREQh CPU>f 
31—^6 0^/K— hl^DMAC 5 4^fc<7>T^-fe^S 
*(OtherRREQ) J&MK^ L RR 
EQ^ftjfetSo — RREQJ; 9 t>5fei-, CP 
IM — X 6 0-^zK— b/B^DMAC 5 4^b 

cor ^ir^^^^feo/t^^^fi. B9i^-TJ:5i-, 

DMA C 4 0<^T^-fe^S*f*glf^fflra^t#fc*tb 
So, tfcoT, ^y77^^t 7 0^t)©RDATA 
y =T2 0-^OTDfcttl3MBL*v\ rcojgft 
KJ:tK **SSJKffi"ett, RDATAiTD^)f4tl^ 
Si"Sfc^^>F I F03 0 £rsa:tt-0>So 
[0 19 3] St, a&«asflMfrr5i:. afr-f^KSrlll 
s§2 8 4^, ^^/W^HP^y^y/yh (j£ 

ftKttBK) £fr5 0 *Lt, 7K^»4@»2 8 8 

tt, 02 6 cob i o mtjH-j; 5 1-, ^y^y^yh 

S^yWy^(^C^RADR^4t6o r coj: 

RDATA^5/^S^RAM8 O^^li 
^Sc^W^nSo 
[0194] RDATAi:ttH4S^fflStl^^, 

hfe^nij»2 8 oi^^tvs^-^^-r 

0882 8 5^ C<OH4£r, r^^^DPtLt 
StW-TSo J:9AflcWJ-tt, RDATAiLTHO^K 
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^m£*b£i. 7=~ 9 >#M%m%&2 8 5\H<D t c 
ode 28 6^, HO t c o d e 

A $ V Y^v h\z.y*~ t tcodel: 

m^znmztitim&iz.}^ rdata^lth4^ 

H4^jlt5o Wh, m 2 6 <£>B 1 1 <fc 5 

RDATAOT4^\ t"— ^/tf-YV^ £ bT$tff$*K 
RADRt LXmtlZti&o 

[0195] B 3 . BllC/T 

y =*T 2 05^^CRC££jEr5tbTV> 
SSHHSrflJfflbT* RDATAd^r-^W^Tfc 

C R CO^^U ^7 2 0 DMA C4 0}i 

£*U£BB#b4v\, — ;6\ ^^y^oMttDM 
AC4 0^ftv\ yy^n7 2 0{j:^ixicI^L^v\ 

**16?Kffi"Ctt, ^^H^fSU El 2 3 (A) 
l^T— 5y^CRCj&SR«£*x5®4^!7 K Wjy H-, El 
2 7^i-J: 5^-^^>-^^IdBLT^5o *b- 
X, ^5/^CRC^Jtl5ir B 1^Wtt, RDA 
T Ai>*t>7*—# sK>f V^Xfc£ H 4 J: 5 b 

[0 19 6] f^Wy^W^W^:, 4^f^ 
M^flHiaS 2 8 4 Bt^Sixfc^— ^sK>f ^^"CfeSH 

2 8 811, 0 2 6<£>B 1 2 (ClT^f J: 5 t- v ^ y * ^ 

rco £ 5 i-bT, RDATA^)f-^WRAM8 0 

[0 19 7] 10C0^5/ h^jSmtoa^J^TU, B4 
\z.tf1t£ 0 (:TCMP^7fT^7l:^^ <t , Bi3i: 
<t 5J-ACK#t5i*S?*3S^HI88 2 9 4»RE 
Q^r^-7"^^i^-r^ 0 *LT, 9^3720^&A 
CK*#ii*^- K^*#£ia&2 9 6 I^LT 
T ACK^rfflV^-Ci^^tbfcACK^=i— K^^ Bl 
*i~J:5»^ WDATAtUfflASMo 
B8fcl, ACK03-K«)*tii*7Kwefc5HP + 
WADRtltffl^^^o r^T% WADR^ 

HP + 7^450li, El 2 7 K*i-J; 5 i-ACKco^^ 
[0 19 8] ^±(^J:5(-bT, ^^HW^^^i: 
[0 19 9] »^*H*»lB-ett, ^v4fk7*—?<om 

^dmac4o^\ y ^ 2 ofartu^Bi^-rs 

[0 2 0 0] *Hlfe?g«8"CH, 7*— *#>f^Bt 
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#[HlSS2 8 5^ x RDATA^f)f^W^ (H 

4) SrBtWU r^StWSttfcx—^^^^^S-^t 
RADR«tL, 7^ *asK*ffi£ix5o -<£>£5J- 

-So 

[0 2 0 1] 4 . m^«l££ 
10 <©«Jc:ov^riftM"*'5o 

[0 2 0 2] W'^ff H 2 8 (A) 1 Otfc 

S^y >-^<^rtSS^n i/^igSr^b, 029 (A) 
<DftUm%7jk1r 0 CPU M^n^ytV-i?) 5 1 
0^V^7^A^C0S*J^4^^fT5o »f£*P5 1 Ui^ 
y ^^fc^— 1f3dSJftf^Sfc»(Z>t>O^S>5o ROM5 

RAM 5 1 8HCPU5 1 0<OV — ^^Lh bT^fg-T 

£a it 5 ft £> co co t? 6 0 
20 [0 2 0 3] ^teiS*J»I^B 

TH1^S^5 1 2(niiL^^tb^o tLT, W^f— 

pp^fflas 1 2^r@ff^*0;ai $ ife*^ ^y 

5 1 4{^<fc 9tt^B1*$*bTai*S*LSo 
[0 2 0 4] El 2 8 (B) l^iS^lotfe^X^r 
■T^rtlfP^n y^HSr^b, 0 2 9 (B) \^<Df\~m 
HSr*-?"o CPU 5 2 0fiv'^^A^ft:offilHW4irSr?T 
30 3o Sf^§P5 2 1 t*X*vT&^~V&&iPtZ>tilb<0 
fc<Z>"C*>5 0 ROM5 2 6(m9lft]^n^7^W 
RAM5 2 8HCPU5 2 0^)17-^^^ I 

[0 2 0 5] J6«, *«aE*»*^36»fo*5BWfc»*Wt 
9» (^-^SErftUatpfcJexoagB) 5 2 2^J:9IIR« 

&S^5 2 4i££ 9&L3i£;»x£o -tit, «La«<Z>Bllft 
■T— ^^^5 0 5^Uf-^»«i5 0 0 

b. PHYf ?//5 0 2^it/^yt^yt^- 

[0 2 0 6] El 2 8 (C) ClfB^lOtfc^CD 
-R K7-f ^cOrtSS^n rv^EI^U E! 2 9 (C) 

^co^mEi^r^-ro cpu5 3 oiiv^r^wi 

4ifSrfr5o »fP»5 3 1 liCD-Rfea- »f^tfefp-f 
5/:^(Z)^t^^. 0 ROM5 3 6i:ttHfl/o/7A 
4ifdS»i|flS4x, RAM5 3 8(1CPU5 3 0<£>I7 — ^ 

50 [0 2 0 7] I/— if . ^ — 3fe^»4if^e>4SK* 
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— *£IE«^-£fc»0>3£fi) 5 3 3K<fc9CD-R5 3 

So -tbT, ft ^S^*^tb7t^— ^5 0 6 
LT^-^te^*J®Sg 5 0 0 fcittSK* e>^So 7* 
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